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(54) METHOD FOR LEVELED FILM FORMATION OF SUPERFINE PARTICLE MATERIAL 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for 
forming a leveled film of a superfine particle material 
which enables formation of a film in which superfine 
particle material is sufficiently bonded, whose structure 
is dense, and which has a smooth surface and an even 
density. 

SOLUTION: In a superfine particle material-based film 
formation method for forming a film 2 of an ultrafine 
particle material 7 from a deposited material of the 
superfine particle material formed by supplying the 
superfine particle material to the substrate 3, the film is 
formed by carrying out a leveling process one or more 
times to level the surface of the deposited material 2a of 
the superfine particle material supplied to the substrate. 
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>y * ft 2 *^tt>Bl£ L T* < C a fc * *»tttt 3 (B*0*«»?»»¥«flSJ*«3» 

So 

s is tft ? *t ft * m m is x t m it l t / x jv k. * o & * «■ # r a « ± k m m l t « l ft 

Si) nS £i ft It 7 ** ft <0 m « JK frZ iffl SB IS ft tt ? ft ft <D Ui5 * 0 ft -f ft ft ft ft ? ft ftftHStffer- 

wtwia-r* c r ft ffl«ttT»»¥mftja««»tt. 

[ft ft ft 6 ] 

ftftftTFftftfcftiSSjtfXfcig^LT/XJl/fc J: t> 5* 2 fttt T3«±fc#ft L TJ&ft U 

m«B»tE±te«»*nfcttE««tt?*ffto*«o*a««*»*i-ft*«M»*xsi:» 
agftftaiiBoifiaBogiinftTWKi-ftyfflftxa feow^tf «tgaia«^SBb-c attiia 

ftftJEiSSfSTSSoT, fflBftft«ft»ft»ftflfttt*ttWlCft«tt«ft:ftftft» , rftftft 

Marges wss»fi*tia;tft fc fefc mjia¥a{bxs^r^? ¥*i<bgfa<iiwiag«±fc(&ii£ 
gftfemKfflftttyttWftfloftttiffi<DftJBft»ft ffl*tttK ctbl mmtuz£&M±* 20 
ilMAi^ k *»« 1 1 ft ja»«4?#ft¥a<tfiK^«B. 

t!&ft3l 7 ] 

MiBM±)cAft«nftin-eflm?«rftoq(jisott«H«MrftittiftMJAxui:» 
Sterne ottaiiicD^a^^a^^ a ^afexS fc<oM^H»^ttr»EiiaiiQigLT m§b 

s«jiiB-efc^t, Mia«ftft*«ft»ftflfttt?tt»ie^*yg-i»gfett7yxv 

ftttB^ftjLft C fc*W«fc»*tt«tt?»ftT«<llJtt«g«. 30 
[ftftftS] 

ftt3S«±fc«ft*nfcM£iSft&^ftft©¥a©ft«Bfc«ft1-ftftftfflraft 
xsfc»«*nfeili»fl&ii«Mogiii*¥<iK:»ftTffl{bxa fcoti-fr-tt*««iaftpg 
LTMIEIB*ffiSltt-rft c i: fc L, Mfflsp«fl:XftH\ MEftttlBlctt LTWJflk WMttffl 

WE^«iso«®*¥atui-ftxeT-feft c fc*^aar ftia^ii^WftTiflfbfiRBi^fe 

# Ci»ftft9 3 40 

c fc^^mfcrftss*^ 8fB«itoiaii&iia?*fft^a<bfi!tffii^}i= 

[ftftSI 1 0] 

ftfi¥fflftffl©«tty©ft**tttfttt©ftiGttft^©MiEXftfeffl*- 6 0 iStfrZ- 5 
CiSJftft 1 1 3 

ME^fflfbm©»»^* < WKiEfae^«fti:rig-a;ij«-r&ftci:*w«4:-r»^#*i8 
E«0iB«tt?ttft¥ti<trt**ft. 

[aSft^ 1 2 3 50 
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ittxm i 3] 

MKTafbflloflktt^^MJHaattTWHJ: ►>»« iff tfflf^B C 

[»*Si 1 4 ] 

LTV Xfl/K J: Oqfc*W»T»«±K«»LT««t, 

Mffi»«±K«»*nfciWffiiaaife?«»<Di|tja<ojft«iiM*}ejat-*«BMii8«jsJix?ii:fg 
ritgnfeJH»g>i<i«r«oa»B»yate-r.6Tfflflsxg fc<pg^-tt*»iftiim t> jgLT MK 

fl5jH0&*¥ffi<kfli0ts*fc?*fiiaffiiffl«ii&?»»^ 

« j: 5 KBjSLfce fc*4*«fcr $flfttt?tm¥gifcaHttB. 

CigsKS 1 5] 

WEi*#ttttBB0«tt0*'&»#ttBa«*WIC*fLT, -6 0** 
6- 5B*fctt+ 5B*6+ 8 0 &0 AS>tfcS£iSH»;:fflB£ftTv>£ c i: fciftta t T flt 

16] 20 

ttrcfitttt?tmfcttG&BttT*m0MKettL?mflK mmftm 

L««L» WE*#W»tttB*6«»*n*WEailltty*J»*fett¥a<bOB»?»» 
OMn^ (W 32 !»*«■ tt S B OMN £0 *^«HO* t> t> Otf£*S- 5 ft 2 ft: 

tt+ 5 ft*e> + 6 oftOlStf 5 fc*W«i:f*WsRSi 1 4 g2«6 0i81»*fc : P#*4 J F 

[0 0 0 1 ] 

<:o»w«t75 » ^xwH^anwH**!© i o o fi m&LTomnm^ttnitmfo-tte 30 

tt*9 5 v # xm}®*&MB\M*mte±lcM&T %ttWlzts\,*-C Gift* ft*. 
[ 0 0 0 2 ] 
[ftfcOfcffi] 

[ 0 0 0 3 ] 

[/Btfe-r^fraa] 

L*£fc, C0tt*0Hfta?naB&e*tr*Tli, aifi©^*** =F¥*ite, $£0 

S«±0iS1«*a^ttJ|40i|t8('lfck:kaA?-*> fci^* W«*<*ofc. 
[0 0 0 4] 

ftl/>U?3 1 (^Att^3 1) *«$nTV>St, 09 (a) K«jSWCSt, *oia 1 

0 (a) \cmw*mn®t3*M-emr*. *> ui^t^^aitfa 1 # a a* 410* a 
n 3 2 eaiwctt* l % ctitfvx^ fcaoTs S-0&C 0fcfc.fi Lfc^afci? 3 1 ©ami 

let* 61*, j5fei^«(c«BI 9 a KtfB l o b Kiti 5 ic, 13 3 tffcttfc J: 3 

{Efl5J5flc£tT.fcv»S&g|5#3 4tf^4l/Tl/S5. El l 0a«ffi0Sliaa : ?Kfc:^ 50 
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W"6nfe»«tt?«»»cJ:-9TJHH*0«iii*»«**n, ^ttOBig (b) \cm + £?K 
s I155 3 3 ? KJ&lSSnfc 3 4*<«4LTLSV^, IK © & ifil ffi n ft 

[0 0 0 5] 

:<0fl6, ^IS^fiStK^fT^ fc, >>X*»6W*h*l8?01W ^K-ffcCfc 10 

iW»tfH«T»«K U*'oT, WttOl«-*AnoJH*»*-r*l»li:*#afllV!?iia« 
„ SftC<D* -5 SKiS©*^-* *»B©JKfttt, *?»*ft¥Mlc)flAir * 

[0 0 0 6] 

fso, c t^-?**iH«e?»»ojaiitt«©i«»*'M*n 

Co 0 0 73 

£(O%Wfo-tm<0PD*yMlcm&Tik1£tirz feCOT'SoTv IK ft ©MflK&^tmtDlge-tf 20 
[0 0 0 8] 

[S«ffl*»^"r*fc«)0*ia] 

c <0B»ic»t6LT co»w©iH«tt**fl»¥afl:ffiil*tttt, )H«tt?#tt*BB*r 
IS^&iWffiiB«S!fe?Wii^©K*}efiKr«attt« ; 3 1 ««fi2K^&T?feoT. f|lll2gt£±»i:(B 

[0 0 0 9] 

<?> m m ik o a \M * •¥ tu k t * ¥ ta <t x n t^m^^^nnkmim bsslt m ,e ik * j& 1- * 
tt£Htttt?*mo*Mfr &tte&fttt?#&o«*ttrt-r §sats«4?«^^K^iST? 



JP 3740523 B2 2006.2.1 



*Ck, ftttttfc LTV^„ 
[00 1 0 3 

ggtg»*qtsftig feoBfrttifettBiawpgbT MiBM*jgrit'r*c & fc u flaggy 
»»oiftitBi«iBic»*oA l »ftBT**«^TfniB*««»aw«¥fflte-r*ia-c» 

[001 13 

■sjptefcxs koiiii mas t>gLT WEBi«:«iar«wgg«tty'tf»o*it«i« 

tt^»W©*|l«JB*iffllc»AOAWftia"PA« , r« J: 5 fctfltfLfcC i«»«fcLTW* 20 

[0012] 
[£afc0«B83 

[0013] 

Elitefc^T, l ttflfttt?*m¥&fls#KttB-?£«. jBfttt?«mi|**efl:ttll§EB l 
«*3tt»j***ifcK**»-r*k»«E>«»«!>T?»*. *5f«:t(liKJ)Kz afc^ttifkt 

ja-aTEBLTir**. 1 o * tTi*fcflwi*flEi>nii*Kffl*-* v/<-£<£m*r 30 

8C£*T«*. Wt- 1 0 i: bfc«-&<DR2fifi 1 0~ 

2 0 0 t o r r &if£, & < U < » 1 0 0 t o r r «2l£T-fc* e 
[00143 

y X;!/ 4 {iS?8«i^«^*S« 3 ±K«ttbT*iBS*TJ*ttK 2 a s^STStct* 

sffi 3 (istgJKse^B (H»**r> e*ow»t6ft, stsj&s&^BfciRiijsnT*-* 
»?#8©«»*«i©*ftie£ t* y «y h a>& is srsu das •£ 

[ 0 0 1 5 3 40 

tt*K7i»£M5 t±s*S3±ic^«&snT«^«nfta?aif5!i?tf^7 »titsi^2 a^at 

*»S»B5 ttWtftt?B£7U- K 8 v?IW««« 1 lk*«AT^*. tttftt 

(omnmshzmm lt/x;v 4 *&ss3±eaiasnftiBfttt?tm<ott8in2 a 

JH2 b&«i£"f W»tt?B*rU- K8 tJ:*lftttJH2 »O*i«»»Ollt«0 tttt 
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[0016] 

as 2 b tt MtnxttB 6 1c J: oTlinx JgffiimXSS 6 a WfiiJ • W*n-9 
- 1 2 » 7 M IP a fit 1 3 fc*flJ*.TU**. ft IN • 0fJffO--5- 1 2 affliftM©?? 

*oR<fttttt i 4 tetiii<TMii, 9fiff«<ojiaKt«)n)sgL, cnicjs 

ri/-H8toii «MiP-r«. cot*©** *7J*»j¥LT3tfff<ogisii io 

[0017] 

*ft : ?Rft£«B5JcJ;*5lS«SJ8»)R2 b tJgfiK-rStPXi;, ^CRStoXSIB 6 K J: S 
* j*Lft II 2 02 o©tnx*flffflLftfe K2 &n u6©#-~ An 

x t ff 6 n « « * it «■ « tt ? m * & w 5 1 * a An x t ih na * a x & ira e k a * an x © n r n 

[00183 

*v tt»*a5i««*iaw/t«j«icLTt av. 

[0 0 1 9] 

xo^^j; 0 fes ua©»m<tfcit&*&$*&fijb<a&* c tfrz. o-9-*mv*T*«iiBi 

So 

[ 0 0 2 0] 

tt*±K«»*nfcMtt*tt»©***©**»#*i&Ltsu < snub 
[002 1 ] 

lfi®{k*#;s©£*#ijT'fc;&o 
[ 0 0 2 2 ] 

«±W«L7tj*ifcfllTM:* iSfcra : ? t SStf;Sffi_tfcJf8Uftte«t«®&2 a(c«bT^LgL 
<tt»*8j& % IM8L < liffJffU *ftttjfffi-r*«©¥«fl:Xfl*linitT^**«, c 40 

*vtfim»z 0899 o«*^niiiviicMn«vA*ftflrbTii(tKtt?ttn 

lUIl 1 7 3 2 84»EH) ©ti£-fc £©&BH#5Iffl L0 2 iCmt £ 5 S/^XY-fty tT 
-£££$118 3 5«6fll*.«Htttft?ttft¥*gfl:JAflllttV l itl^T, 
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©featcgie^n^snRs^ww^iip^b, ®&-e&5 o n m~- 1 n mnmn zym?*. 

[0 0 2 3 ] 

, WPBIOU<«WJ*f*fctt#Fffitr^JSltt ; ?*IK»3cb, KtMfcJf 20 

JEb"C«2 *»«***<fr«i|«K2 a **Bia*Ifc 9 19 2 bfc, * fcttftiEliea 0 US 

[0 0 2 4 ] 

H 3 fcjftT CO*?li©»©*»lflllB#*lH«tt : ?»»4¥JiaflSI«amB 1 bT'fcS 

o iH^fir?»*4¥a<tJ5S4jise i b itymitmm 1 s a uT^##^jia 2 1 fcfisra-r* 

^T5feC3l 1 0Mfletttt«efRtt?ttR¥tifl:jftJltl&itt 1 ififtoT^*. 

i/TTa^k u^afts 2 c feo-p**. 2 2 u«ni 2 a tc*f l 30 

♦»eia^«»-ej<«3ici5c##H-sn % s fcttTsifcraotsti? 2 2 n&sw m-bui 2 1 

bT/X/i> 4 **H«tt?tt« 7 fcttJWfcifciftW-&n*. Hstcjftr&otttt 

*tt*#»7 fc^sfbsoiKfct^ 2 2#ai»c«*f*»*6n*fliT**. **ttttH2 1 

an 1 cits 1 eft*M£*i*«ttik!ft?ttllvsfl:jftaiM 1 

Kins. iKiBiinxaafse k««lt, **tu:tt#ift?Mt£tEjfi5 % nitftaxltift e twJH 

RKSttttSe 2 1 ttJpfifbJBoaktt? 2 2&ia4fc*-rJ:5fc> mmw 'fridi 2 3 

tf&tg 3 O*!o5 COM 2 0fi*6-5fi» f 5 6 0 fiE©A 

ttssis 2 1 <D-mzw 8 a mjKt„ $ ititm 7 c a ) Kj^-r J: 5 K^^Mttise 2 1 *pe 
nRftf^n^^aft^o^ia? 2 2 oissntiRX^^ttsE 2 1 ^ e>coijfttt<E>cp^0$ t>K- 

6 oa*>&-5a«/fctt+5ig^5+6 0S»ffitf •JfcfcO.fcS K*l£ttK«6XSn*. 
[ 0 0 2 5 ] 

¥«<i:J§«>iRtt* 2 2 kmwmj-ttn 1 1 »n ufijatrnwr nsi 2 ic 

iSAt 5©*:Sitt£ t T? *ft¥ti{bffl<Dtt«[-? 2 2 liflfKtt?*m 7 J: 0 fe U 
[ 0 0 2 6 ] ' 50 
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c««fc 5 K&wtz&m LzmmffLZ-ttrnmovmitteXtoZi o e bra***, c <d#w 

[0 0 2 7 ] 10 

<fctWtt;S<Q-0Ui: bTBH 5 «fc a fc, /ZjM fcftettti-SB z l *SiJ/?fc<5Efli 
l/s afl*tt?tt»7*/X/l/4 tilts *»o¥iHfl:ffl©«tt^ 2 2 «i*«ttt*-ttift 2 1 

[0 0 2 8 ] 

C W*S^OBuiaWS, Wilfl»fflO»*¥afl:fflO«tt? 2 2 cotagatgafJK 2 aSffl'NOia 
Sttttftlttte, febs 0 IS (MjESfiiStiffilcttbTiSft) ©JtJ£-tis IffMttJIififeftfeO 

T»**'6i«*fl > tt6n*i:#U:, MeJittM'\«>Mfl'JUIi4h* < ft 9 . to t> f= tt .12 20 

«©«*¥aftfflcDi»ift?owei«««s«iB^oiftef*H-ft**«^* < a osa^* w 

M. SFMttJHttllL < ftTT*. 

[0 0 2 9] 

h, wii»*©a*^fcWB*««i*af's«>yy-^*#jB , r* saffian 

a o*©A»a*«BteSsei:*«a*Lv*. ecu, itGRis mmftm<o&z*mit 30 

iUd L T ✓ XjUfr & HRM * •* * «f «« * T 0*ttJW M L T ft S « » tt tf * ^. 
[0 0 3 0] 

fib, ±ish 5 iciKfJtttffe «fe 5 tcs 7 t^ffl<tffl©?at4^ 2 2 «g«3 

ftfl!©«|fc?2 2 OjJitttt-SLStt, te©*fficj:oTttS3feLfcjsiiB#fT*.*t*»a*«* 

■r«cfcT, mao»»tiii<u «mtt^»»7Kj:*iiaiH2 aoflsat^ttftHj 40 

[0 0 3 1 ] 

■PBI7 a Kw + J:5 KWEW*, WWttffl©* *¥«<bJB ©«tt?«)«t*itf, Wffi^X;!/ 

co jc 0 * ft -? r * us # k ft s «■ w 6 n t t n « <o n « # # & n * . 

[0 0 3 2] 
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tA't^s. m&f&vttmzmmt* mmo* ? K starts 2 2 umm 

[ 0 0 3 3 ] 

It (WB¥ 1 1-1 1 7328 ICfcSS*,}: "5 fflfBfflflS^^tf^^l^^-rStefiS 10 

©ttfcttttttBfr SBBSfiaBKBOWKfiBtt^WSi: WB, WHUff ffi©** Vfifb 

*iH«rntf. <fc t> 1ft EE li!4 »> 6 *»ft 

[ 0 0 3 4 ] 

z t fcBB*m-?fc« a*, ifo&aw^*ajsica»L. BBBCEottv^ taas 

[0 0 3 5] 
[0 0 3 6] 

[0 1] c<Of8MOiB«tt?*f^¥a<bfi8««fil«r^-r«lfi!tgKWH 

[0 3] coBBottoBBBicff &B«tt?*mvtt{t&BttB*iR-*-8dtMBH 
[04] v«iflsB0fttt?4>A,ttftift**t-rfNnB 

[0 5 ] HBtt^WWfcVfflftfflOBtt^Oft^WkMIBtjRTailMB 
[0 6] BBtt?W»i:¥*a(bffl«>«ttTO»*(*ttSlB*sSr»lflB 
[0 7] «B»-?W«fc¥fflffcffl W-BBtiRTBlWIH 

[0 8] KftAr^BI«4ri9«-rBBMinH 40 

[09] mmcommm*B-rmww 
[0 i o] mm&ixtmwtk^M 
[011] ttBoMnftst-rBBMBX 

[«F »i l ©,l«BJi] 

1 a attffi7«H¥IftdRSifB 

1 b ffl«8!ia?«-^¥iflft^KSB 

2 E§ 

2 a ttBB 

2h SIj3«$t}I 

2 c ¥tB{fcK 50 
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3 

5 #a«[^Kr*4se 

6 MiraxiBfa 

7 jBfStt^tfS. 

10 v 

11 * 7MM«I 

1 z BFB'J • mmu-v- 

13 *7*U*«*I 10 

i 4 tettit 

i 5 ytaitmm 

1 e awwai^a^^H 

2 1 ftftttttltB 

2 2 vatem©***? 

2 3 RNO>|)<b 

2 5 Wf 
2 6 

2 7 ttDlf A'<Jl'7fflftl«ttB 

3 1 ^Aft? 20 
3 Z 

3 3 JR 

3 4 a^ffl^ 
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